Background: Estimation of physical activity contributes to early screening and prevention of decrease in body function.
with an increased risk of all-cause mortality, cardiovascular disease risk, 3) weight gain 4) or obesity, 5) metabolic syndrome, 6) type 2 diabetes, 5) and colon cancer. 7) Nevertheless, physical inactivity and prolonged sedentary lifestyles have gradually increased. Moreover, most of the elderly experience functional limitations and impairments that lead to a decrease in physical activity. A variety of studies have reported that physical activity and regular exercise for in the elderly have played an important role in improving quality of life 8) and slowing the gradual decline of bodily systems. 9) Until now, much attention has been paid on developing reliable and valid instruments to estimate activity levels and to measure the impact of intervention to promote physical activity. 10) Th e benefi t in estimating physical activity is that it allows for early screening and prevention of decrease. Various tools for measuring
INTRODUCTION
Physical activity and regular exercise contribute to general health and mental well-being and are associated with reduced mortality. 1, 2) On the other hand, prolonged sitting is associated
But the preferred methods of measurement may not always be feasible to use because of cost and inconvenience. On the contrary, a simple and reliable questionnaire would have the advantages of low cost, convenience, and ease of various data collection. Self-reported questionnaires for measuring physical activity of the general population include the Health Insurance Plan of New York Activity Questionnaire, 13) the Baecke Questionnaire of Habitual Physical Activity, 14) the Lipid
Research Clinics Questionnaire, 15) the Kuopio Ischaemic Heart
Disease Risk Factor 24-hour Total Physical Activity Record, 16) and the Aerobic Center Longitudinal Study Physical Activity Questionnaire.
17)
Of the many published questionnaires, the International countries. The short form is preferred by many researchers because it has equivalent psychometric properties to the long form.
The Korean version of IPAQ developed by Oh et al. 18) was recognized as a valid tool for physical activity assessment. Oh et al. 18) proved the reliability and the validity of the IPAQ short form. However, this study was examined for the subjects aged 15-69 and this report still lacks such confi rmation in the elderly.
Th e purpose of this analysis was to examine the reliability and the validity of the IPAQ short form in elderly people. and those who were taking anti-dementia drugs or anti-anxiety drugs, etc. were excluded in this study.
METHODS

Study Participants
Th is study was approved by the Institutional Review Board of Sungshin Women's University, in Seoul, Korea (sswuirb201-005).
The written consent was obtained from each patient before enrollment in the study.
Measurements and Methods
All participants were surveyed by one trained surveyor with a structured questionnaire and screening tools for depression, impaired cognitive function and other disabilities and impairments.
1) Demographic characteristics
Participants were asked age, sex, education level, economic status, living arrangement, alcoholic consumption, and smoking.
Education status was divided into none, elementary school, middle school, high school, and university. Family income was divided into "<0.5," "0.5-1," "1-1.9," "2-3.9," and "≥4 million won per month." Living arrangement was divided into "elderly alone," "elderly with spouse," "elderly with offspring," and "other." Presence or absence of chronic illness was asked. Major chronic illnesses were grouped as diabetes mellitus, hypertension, osteoarthritis, cancer, and others. Height, weight, and blood pressure were measured. Th e activity levels are subsequently converted by an algorithm to calculate energy expenditure (kcal).
Statistical Analysis
Descriptive data were expressed as the mean ± SD or percentage. A post hoc test in ANOVA was used to determine specifi c diff erences between the three levels of physical activity. minutes, and over. Th e number of days of physical activity during the last week was categorized into 0, 1-3 days, 4-6 days, and 7
days.
All statistical results were based on two-sided tests.
Significance was accepted at the P < 0.05 level. Data were analyzed using SPSS ver. 15.0 (SPSS Inc., Chicago, IL, USA).
RESULTS
General Characteristics of the Study Populations
Baseline characteristics of the study subjects are displayed in Table 1 . Th e mean age of the subjects for both women and men was 75.2 ± 5.3 years. Th e proportion of the subjects who are living alone (15.0% in men, 34.3% in women) and with spouse only (70.0% in men, 42.9% in women) were higher than the subjects with off spring in both men and women (15.0% in men, 20.0% in women). Th e proportion of subjects who have low family income (under 0.5 million won/mo) was higher than that of other groups (25.0% in men, 48.6% in women).
Comparison of Energy Expenditure
Measured by Accelerometer between the Three Levels of Physical Activity
Physical activity was categorized according to IPAQ classification and analyzed to examine the difference in energy expenditure measured by the accelerometer in min/wk in low activity group; P < 0.001). Energy expenditure for 3 days measured by accelerometers in the low activity group was lower than the energy expenditure in the moderate and high activity groups (P = 0.009).
Correlation between the Result of the IPAQ Short Form and Energy Expenditure
Measured by Accelerometer Table 3 shows the correlation between IPAQ-reported energy expenditure (MET-min/wk) and energy expenditure measured by accelerometer. The more physically active by the IPAQ short form, the higher the measured value of the accelerometer (P < 0.001). Pearson's correlation coefficient was 0.43 for the correlation between the results of the two measurements. 
Test-Retest Reliability of the Short Form IPAQ
DISCUSSION
Th e decline in physical activity has important public health implications for older people, since there is increasing evidence that health effects of physical activity are linked specifically to the total amount of kilocalorie expenditure of activity time. There have been many developments in physical activity questionnaires as simple and feasible measurements for the elderly such as the Modified Baecke Quesionnaire for older adults, 22) the Zutphen Physical Activity Questionnaire, 23) the Physical Activity Scale for the Elderly, 24) the activity of daily living, the instrumental activity of daily living, and the Yale Physical *Post hoc test of ANOVA, P < 0.05 (There is no signifi cant difference between same character). Table 3 . Correlation between the result of the IPAQ short form and energy expenditure measured by accelerometer.
Pearson's correlation coeffi cient P-value 20) In conclusion, the validity of the IPAQ short form was demonstrated. However, the reliability was found to be low.
Nevertheless, the IPAQ short form seems worthwhile to use as a tool for measuring physical activity levels in the elderly.
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